Urban Flood Risk Reduction by Increasing Green Areas for Adaptation to Climate Change  by Zimmermann, Erik et al.
 Procedia Engineering  161 ( 2016 )  2241 – 2246 
Available online at www.sciencedirect.com
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).








aHydraulic Department. Fac. Ex. Sc. and Eng. Nat. Univ. of Rosario. CONICET. Rosario, Argentina 
bCentre of Environment Studies. Fac. Architecture, Planning, and Design. CIUNR. Nat. Univ. of Rosario. Rosario, Argentina 
cLab. of Energy Efficiency, Sustainability and Climatic Change, Fac. Ex.Sc. and Eng.. Nat. Univ. of Rosario. Argentina 
dInstitute of Photogrammetry and Remote Sensing, Technische Universität Dresden, Germany 


















© 2016 The Authors. Published by lsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of WMCAUS 2016



















2.1. Study area 














H[SDQVLRQPDLQO\ WRSURYLGHKRXVLQJDW ORZFRVWRI ODQGDOWKRXJK
ZDVXUEDQL]HGXQGHUH[FHSWLRQDOUXOHV




GUDLQDJHEDVLQ UXQRII >@ DQG VWRUPGUDLQVGHVLJQ7KH LQGLFDWRU ³UHGXFWLRQ LQ UXQRII FRHIILFLHQW´¨& >@ IRU WKH
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2.3. Relationship between reduction in run off coefficient and the risk of flooding 
8VLQJWKHUDWLRQDOPHWKRGWKHGHVLJQGLVFKDUJHIRUDQDUHDZLWKRXW*,DWWKHWLPHWFXUUHQWVFHQDULRDQGWLPHW
IXWXUHVFHQDULRDUHUHVSHFWLYHO\
AiCQ ttt                                                                                                                                                
AiCQ ttt                                                                                                                                          
ZKHUH4LVWKHGHVLJQGLVFKDUJH&LVWKHUXQRIIFRHIILFLHQWDQGLLVWKHGHVLJQUDLQIDOOLQWHQVLW\DOOYDULDEOHVDWWLPH
WRUW7KHUDLQIDOOLQWHQVLW\KDVDGXUDWLRQHTXLYDOHQWWRWKHWLPHRIFRQFHQWUDWLRQWFRIWKHZDWHUVKHGDWWLPHW,Q













VLWXDWLRQ DW W &W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2.5. Calculation of indicators and flood risks for the proposed scenarios 
,QGLFDWRUVZHUHFDOFXODWHGFRQVLGHULQJ WKHHVWLPDWLRQRI UXQRIIFRHIILFLHQWV IRUHDFKK\SRWKHWLFDO VFHQDULRZLWK
UHVSHFWWRWKHFXUUHQWVFHQDULR)RUDVVHVVPHQWRIUXQRIIFRHIILFLHQWVWDEOHVDUHSURYLGHGE\WKHOLWHUDWXUH,QWKLVSDSHU
WDEOHVSURSRVHGE\ >@ IRUXUEDQDUHDV DQG >@ IRUXQGHYHORSDEOH DUHDVZHUHXVHG:DWHUVKHG UXQRII FRHIILFLHQWV
GHSHQGXSRQWKHODQGXVHVRLOW\SHDQGVORSHRIWKHEDVLQ$OOWKHVHYDULDEOHVZHUHFDOFXODWHGDQGYHULILHGLQVLWX
5HVXOWVDQG'LVFXVVLRQV
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